We have measured the size effect in nonlocal Gilbert relaxation rate in FM(t 
The primary materials parameter which describes the temporal response of magnetization M to applied fields H is the Gilbert damping parameter α, or relaxation rate G = |γ|M s α.
Understanding of the Gilbert relaxation, particularly in structures of reduced dimension, is an essential question for optimizing the high speed / Ghz response of nanoscale magnetic devices.
Experiments over the last decade have established that the Gilbert relaxation of ferromagnetic ultrathin films exhibits a size effect, some component of which is nonlocal. Both α(t F M ) = α 0 +α ′ (t F M ) and G(t F M ) = G 0 +G ′ (t F M ) increase severalfold with decreasing FM film thickness t F M , from near-bulk values α 0 , G 0 for t F M > ∼ 20 nm. Moreover, the damping size effect can have a nonlocal contribution responsive to layers or scattering centers removed, through a nonmagnetic (NM) layer, from the precessing FM. Contributed Gilbert relaxation has been seen from other FM layers 1 as well as from heavy-element scattering layers such as Pt.
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The nonlocal damping size effect is strongly reminiscent of the electrical resistivity in ferromagnetic ultrathin films. Electrical resistivity ρ is size-dependent by a similar factor over a similar range of t F M ; the resistivity ρ(t F M ) is similarly nonlocal, dependent upon layers not in direct contact. [3] [4] [5] . It is prima facie plausible that the nonlocal damping and nonlocal electrical resistivity share a common origin in momentum scattering (with relaxation time Gilbert damping α has been measured through ferromagnetic resonance (FMR) from ω/2π = 2-24 Ghz using a broadband coplanar waveguide (CPW) with broad center conductor width w = 400µm, using field modulation and lock-in detection of the transmitted signal to enhance sensitivity. The Gilbert damping has been separated from inhomogeneous broadening in the films measured using the well-known relation ∆H pp (ω) = ∆H 0 + 2/ √ 3 αω/|γ|.
We have fit spectra to Lorenzian derivatives with Dysonian components at each frequency, for each film, to extract the linewidth ∆H pp and resonance field H res ; α has been extracted using linear fits to ∆H(ω). below. In the case of pure Co, a X=Ta(5nm)/Cu(5nm) underlayer was necessary to stabilize low-linewidth films, otherwise, depositions were carried out directly upon the in-situ ion-cleaned substrate.
Field-for-resonance data are presented in Figure 1 . A similar analysis has been carried through for CoFeB and Co (not pictured). Larger inhomogeneous linewidths are observed for pure Co, but homogeneous linewidth still exceeds inhomogeneous linewidth by a factor of three over the frequency range studied, and inhomogeneous linewidths agree within experimental error for the thinnest films with and without Pt overlayers. We extract for these films α We isolate the effect of Pt overlayers on the damping size effect in Figure 3 Expressing now the additional Gilbert relaxation as ∆G( Figure 4 . We find ∆G · t P y = 192 ± 40 Mhz, ∆G · t CoF eB = 265 ± 40 Mhz, and ∆G · t Co = 216 ± 40 Mhz. The similarity of values for ∆G · t F M is in good agreement with predictions of the spin pumping model in Equation 1,  given that interfacial spin mixing parameters are nearly equal in different systems.
The similarity of the ∆G · t F M values for the different FM layers is, however, at odds with expectations from the "resistivity-like" mechanism. In Figure 4 , inset, we show the dependence of ∆G · t F M upon the tabulated λ SDL of these layers from Ref 17 . It can be seen that λ Co SDL is roughly an order of magnitude longer than it is for the other two FM layers, Py and CoFeB, but the contribution of Pt overlayers to damping is very close to their average. Since under the resistivity mechanism, only Py and CoFeB should be susceptible to a resistivity contribution in ∆α(t F M ), the results imply that the contribution of Pt to the nonlocal damping size effect has a separate origin.
Finally, we compare the magnitude of the nonlocal damping size effect with that predicted by the spin pumping model in Ref.
10 . According to ∆G · t F M = |γ| shown here for the first time, argues against a resistivity-based interpretation for the effect.
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